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If more air flow needed, open 
damper more, otherwise close 
damper more 



Fig. 1 



Calc. R kj between ECT k 
and ECTj 


O 


No, continue 
loop 


<^ IsR 





Yes 



Fig. 2 
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Maximum and minimum is 
detennined by skipping 
random spikes 



The signal is shared into n 
groups according to magnitude 
(10<n<100) 
defined as group vector 



Apply proper rules that 
connect the magnitude of the 
group vector to the output 
signal 



Fig. 3 



User interface for 
inserting boundaries 
and rules 



Spectral 
analysis of 
ECTHF 

* 



Correlation analysis 
between ECT signals 
(ECT LF + ECTHF) and 
the Output and Input 
signals 



Fuzzy modeling of 
dependencies 



I 




Output values (ECT, NOx, CO, etc.) 



Determing the 
optimal settings 
for different input 
(control) variables 
by using the 
created 
dependencies as 
well as given 
boundaries 



control 





Process 







Fig. 4 
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Cleaning units (k) 
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ECT Antennas 
!t^---^Jnstalled in the" 
duct 



Duct seen from above 



Fig. 5 
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DCS Data Input 
(Temperatures, 
steam data, etc.) 



Database with 
history from 

previous 
cleaning & 
results 



ECT Burner pipe 
measurements 



V 



A 



A 



Optimization of the soot cleaning 

E = Maximizing the efficiency of 
the combustion process. 
C = Minimizing the cost 
Getting dependencies (e.g. to ECT 
burner signals and fouling) 

Object function: 

J = OPT(MAX(efficiency) -h 
MIN (cost)) 



1. Estimate Tk 

2. Estimate fouling 
tendency of the Ash 

3. Estimate the Carbon 
in ash 



7T 



ECT Measurement Data 
e.g. m k 



Information on the sequence, Time 
between running, etc. variables for 
the cleaning devices 



where: 



T k = time elapsed between the last run of cleaning unit k 
mk = particle mass flow when cleaner k is running 



Fig. 6 
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Exhaust eas steam is u* r o u~„+ i 

w ^ j ^ llwai suriace ot the 

heat exchange system 



A certain part of the heat exchange surface of the heat 
exchange system is cleaned with a cleaning equipment 
having an operation parameter status 




1 

1 ± 




| A-articles are released from the heat exchan P « «,, r face 








The released particles are led into the exhaust gas stream of 
the heat exchange system 




1 ' 
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Ainoum ano/or type of the released particles in the exhaust 
gas stream is/are measured and particle measurement data 
of these particles is created on the basis of these 
measurements 








iniormation of the fouling is created in an electronic 
memory by linking together and storing in the electronic 
memory coordinates of the part of the heat exchange surface 

of the heat exchange system being cleaned and the 
measurement data created during the cleaning of said part 








The information of the fouling is processed as a function of 
the heat exchange surface coordinates to find 

- an optimal time of cleaning for and/or 

- optimal operation parameters for the cleaning 
equipment for 

a particular part of the heat exchange surface of the heat 
exchange system. 




Fig. 7 





